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The Unified Modeling Language(UML) (OMG 2001)
providesa standardizeaollectionof notationsfor describ-
ing artifactsin a software-intensie system.EachUML no-
tation represents particularviewpoint of a software (sub-
)system. For example, UML sequencaliagramsdescribe
systembehaior in termsof the interactionscenariose-
tweenmultiple objects.UML statechartsynthe otherhand,
describethe behaior of a single object. The UML con-
straintlanguageCL, (Warmer& Kleppe1999),describes
modelentitiesin a declaratve fashion. Software develop-
erstypically usea variety of notationsfor behaioral mod-
eling but currently have no way to maintain the consis-
teng/ betweenviewpoints. Ultimately, if behaioral mod-
els are going to be usedin simulationor implementation,
the various notationsmust be memged together (Whittle
& Schumanr2000) presentsan algorithmfor synthesizing
UML statechartérom a (possiblyconflicting) setof scenar
ios (sequencediagramsyandpropositionalOCL constraints.
This algorithmis a steptowardsthe goal of semi-automated
melging of modelviewpoints.

Theimportanceof generatindpoehaioral descriptiongi-
rectlyfrom expectedscenario®f systenmbehaior wasnoted
as early as 1987 in Harel's original paperon statecharts
(Harel1987):

manyof the peoplethat were involvedin the avionics
project|[...] were ableto statemanydesimable scenar
ios, sud asfiring a missileor updatingthe aircraft’s
location,in precisedetail [. . .] it wouldseenbeneficial
to beableto deriveareasonablestatedart description
froma large setof scenariod. . .].

Despiterecentwork on this synthesisproblem(seee.g.,
(Syst 2000; Harel & Kugler 2000; Uchitel, Kramer &
Magee2001)),only limited consideratiornasbeengivento
whatkind of synthesisnachinerycanproduceareasonable
statechartSincescenariosrein generalpartial,the gener
atedstatechartvill mostlikely be modified by the system
designer Hence,it mustbe conciseandreadable.(Whittle
& SchumanrR000)addressethis questionof what makes
a “good” synthesisengineby incorporatingthe following
points:

e scenariosnaybeinconsistentvith eachother— ary syn-
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thesisengineshoulddetect{atleastpartially) thesencon-
sistencies;

e scenariowill likely duplicatebehaiors — theseshould
bememgedduringsynthesisthusleadingto anoptimized,
concisestatechartepresentation;

¢ generatedstatechartshouldbe readable— in termsof
statechartghisimpliestheintroductionof hierarchy;

e generatedstatechartwvill be handmodified— the syn-
thesismachineshould supportiterative refinementsby
checkingthe original scenariosgainsthe modifiedstat-
echarts.

The algorithmin (Whittle & Schumanr2000)first com-
pareseachscenaridi.e., sequenceliagramto the proposi-
tional constraints.Pre/postconditionson the eventsin the
scenariccanbeusedto checkthateventsequencearevalid.
Eacheventis annotatedvith partialinformationfrom these
pre/postonditionswhichis thenpropagatedhroughouthe
diagramusingtheframeaxiom. Thisresultsin anannotated
sequencdiagramwhichis thentranslatednto a setof finite
statemachinespnefor eachscenariocobject. Onceall se-
guencediagramshave beenconsideredthe statemachines
for eachobjectarememgedusingthe annotationsasa guide
to megestatesvherepossible Hierarchycanbeintroduced
automaticallyinto the resultingstatemachinesy partition-
ing the statesaccordingo instantiation®f significantmode
variables.

A prototypefor this algorithmhasbeenimplementedn
Java and hasbeenlinked to commercialUML tools using
XML asaninterchangdormat. Casestudiesarebeingun-
dertalen on examplesfrom air traffic control software cur-
rently underdevelopmentat NASA Ames.
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